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. $[Be1|$ , [Be2], [Be3]




2.1. ( ) ( ) .
, $L$ . (leading term)
( $L$ ) ,





$X$ , $j\geq 0$ . $L$
$L(h^{j}(X), s)= \prod_{p}L_{p}(h^{j}(X), s)$
. , $s$ , $p$ .
$L_{p}(h^{j}(X), s)=\det(1-\mathbb{R}ob_{p}|H_{\text{\’{e}} t}^{j}(X\otimes_{\mathbb{Q}}\overline{\mathbb{Q}}, \mathbb{Q}_{l})^{I_{p}})$
. $l\neq p$ , $H_{\text{\’{e}} t}^{*}$ , $Rob_{p}$












$X$ , $p\geq 0,$ $i\geq 0$ .




. $0\leq i\leq 2\dim X$ , $m<i/2$ $m$
. , $\dim_{\mathbb{R}}H_{D}^{i+1}(X/\mathbb{R}, \mathbb{R}(n)v)=$ ord$\epsilon=mL(h^{i}(X), s)$ [Sch,























2.31. $K$ , ( ) $X$ $i\geq 0$
$K_{i}(X)$ .
[Qu, p.116, \S 7,1] . , $X$
. (
.) , Q-construction , (
$)$ . , (
.) $i+1$ $K_{i}(X)$ .
, $K$
( .).
$K$ . , $K$
interaction . ,
$K$ [$Wa|$ $K$ $[Th- h|$ . ,
[MV] $K$





. , [FG] .
2.3.2. (
) $K$ . $X$
, $i,j\geq 0$ $2j-i\geq 0$ .
$H_{\mathcal{M}}^{i}(X, \mathbb{Q}(j))=K_{2j-i}^{(i)}(X)_{Q}$
. , $-Q=-\otimes_{Z}\mathbb{Q},$ $(i)$ .
$[$Sch, p. $11|,$ $[Se|$
[Ri]
20
. [$B1|$ , $[Le|$ ,
, $[Vo- Su- \mathbb{R}|$
. .
2.4. .
( ) . ,
, ([Ne, 261] ).
.
2.4.1. $X$ . $i,j\geq 0$ .
$r_{j}^{i}:H_{\lambda 4}^{i}(X,\mathbb{Q}(j))_{Z}arrow H_{D}^{i}(X\otimes_{\mathbb{Q}}\mathbb{R}/\mathbb{R},\mathbb{R}(j))$













, $\neg$ , $\mathbb{R}$
. ,
$\mathbb{Q}$ $\mathbb{Q}$

























, . ([Ne, (6.6) Weak conjecture] )





$N\geq 3$ $X=Spec\mathbb{Q}(\zeta_{N})$ . , $H_{\mathcal{M}}^{1}(X, \mathbb{Q}(1))\otimes \mathbb{R}arrow$
$H_{D}^{1}(X_{\mathbb{R}}/\mathbb{R},\mathbb{R}(1))$ .




, $K_{1}$ . $1-\zeta_{N}$
$K_{1}(\mathbb{Q}(\zeta_{N}))\cong \mathbb{Q}(\zeta_{N})^{x}$ .
,
. 22 , $1-\zeta_{N}$
$L$ , .






















(5) , $L$ .




3.1.1. $c$ 6 . $S$ $S$ $E$ ,
$c\theta\in \mathcal{O}(E\backslash E[c|)^{x}$ ([Ka, p.121, Proposition 1.3]). $E[c]$ $c$
.
$N\geq 3$ , $Y(N)$ ( ) . $E_{Y(N)}$
, $C\theta_{E_{Y(N)}}$ .
. $\mathcal{H}=\{\tau\in \mathbb{C}|{\rm Im}\tau>0\}$ . $Y(N)(\mathbb{C})\cong u_{(Z/N)^{\cross}}\mathcal{H}$
. $\nu$ : $\mathcal{H}arrow Y(N)(\mathbb{C})$ , $\nu(\tau)=(\mathbb{C}/\mathbb{Z}\tau+\mathbb{Z}, \tau/N, 1/N)$ .
$(\mathbb{C}/\mathbb{Z}\tau+\mathbb{Z}, \tau/N, 1/N)$
$\varphi$ : $( \frac{1}{N}\mathbb{Z}/\mathbb{Z})^{\oplus 2}arrow E_{Y(N)}[N|,$ $\varphi(1,0)=$
$\tau/N,$ $\varphi(0,1)=1/N$ $\mathbb{C}/\mathbb{Z}\tau+\mathbb{Z}$ $\nu$
. $\tau\in \mathcal{H}\subset\nu Y(N)(\mathbb{C})$ .
$z\in \mathbb{C}\backslash c^{-1}(\mathbb{Z}\tau+\mathbb{Z})$ ,
$c\theta(\tau, z)=q^{\tau^{\iota}(c^{2}-1)}1(-t)^{z(c-c^{2})}\gamma_{q}(t)^{c^{2}}\gamma_{q}(t^{c})^{-\iota}1$
. , $q=e^{2\pi i\tau},$ $t=e^{2\pi iz},$ $\gamma_{q}(t)=\prod_{n\geq 0}(1-q^{n}t)\prod_{n\geq 1}(1-q^{n}t^{-1})$
.
3.12. $( \alpha, \beta)\in(\frac{1}{N}\mathbb{Z}/\mathbb{Z})^{2}\backslash \{(0,0)\}$ , $Cg_{\alpha,\beta}=\iota_{\alpha,\beta}^{*}(\theta)\in O(Y(N))^{x}$




. $\omega=\frac{1}{12}-\frac{a}{2N}+\frac{1}{2}\frac{a}{N}\tau$, $\alpha\in \mathbb{Q}$ $q^{\alpha}=e^{2\pi i\alpha\tau}$ .
3.1.3. $i=\dot{\gamma}=2$
$H_{\lambda 4}^{2}(Y(N), \mathbb{Q}(2))$
$(Y(N)$ $X(N)$ , $\mathbb{Z}$
, ), $K$ $K_{2}(Y(N))$ . $K$
. $O(Y(N))^{x}\otimes \mathcal{O}(Y(N))^{X}$ $arrow$
$K_{2}(Y(N))$ . $\kappa_{c,N}=\{Cg_{1/N_{t}0,c}g_{0,i/N}\}\in$
$K_{2}(Y(N))$ . , $\{x, y\}$ $x\otimes y$ .
,







$K_{2}$ ( GL $1,\mathbb{Q}$ )
[Ka, p.168, Proposition 7.12(2)]
31. $\chi:(\mathbb{Z}/m)^{x}arrow \mathbb{C}^{x}$ . $Z_{1,N}(2, \chi, s)=\sum_{n>1}\chi(n)T’(n)n^{-s}$
$H^{1}(Y_{1}(N)(\mathbb{C}), \mathbb{C})$ $T’(n)$
. .
$\sum_{a\in(Z/m)^{X}}\chi(a)reg_{1,N}(\prod_{b\in Z/m}\{g_{a/mb/m})’ g_{0,1/N}\})=\lim_{\epsilonarrow 0}s^{-1}Z_{1,N}(2, \chi, s)2\pi i\delta_{1,N}(2,1)$
$\delta_{1,N}(2,1)$ ( )
$H^{1}(Y_{1}(N)(\mathbb{C}), \mathbb{C})$ . regl, $N$ : $K_{2}(Y_{1}(N))_{\mathbb{Q}}arrow H^{1}(Y_{1}(N)(\mathbb{C}), \mathbb{C})$
.









































4.1.1. . $\mathbb{F}_{q}$ $q$ . $C$ $\mathbb{F}_{q}$
, $\mathbb{F}_{q}$ . $C$ $F$
. .
, $\infty$ . $A=H^{0}(\mathcal{O}_{C},$ $C\backslash$
$\{\infty\})$ $C$ $\infty$ ( ) . $A_{\infty}$ $\infty(C$
$F$ ) $A$ , $F_{\infty}$ $A_{\infty}$ .
. $C$ $t$ . $\infty=\perp t=\infty$ }
, $A=\mathbb{F}_{q}[t|,$ $F_{\infty}=\mathbb{F}_{q}((1/t))$ . $C_{\infty}=\overline{F_{\infty}}(F_{\infty}$
$)$ . , $F,$ $A,$ $F_{\infty},$ $C_{\infty}$ $\mathbb{Q},$ $\mathbb{Z},$ $\mathbb{R},$ $\mathbb{C}$
.
4.12. $A$ $S$ , $S$ .
$C_{\infty}$ . ( )
[Drl] [Lal] [Go] .
$d\geq 1$ . $C_{\infty}$ $d$ , $d$
$A$ A $\Lambda\subset C_{\infty}$ . ,
$A=\mathbb{F}_{q}[t|$ , A 2 ( ) $A$ , $A^{\oplus 2}\subset C_{\infty}$
.
, $\mathbb{Z}^{\oplus 2}\subset \mathbb{C}$ , 2
.
,





4.1.3. $d\geq 1$ , $I\subset A$ , $SpecA/I$
. $\Lambda\subset C_{\infty}$ $C_{\infty}$ .
$\phi:(A/I)^{d}\cong\Lambda/\Lambda I$ $I$ .
$I$ $d$




. , 2 ,
.
4.2. . $\mathbb{C}$ $Y(N)(\mathbb{C})=$
$GL_{2}(\mathbb{Q})\backslash GL_{2}(\mathbb{A}^{\infty})\cross \mathcal{H}/\mathbb{K}_{N}$ . $A^{\infty}$ $\mathbb{Q}$
, $\mathcal{H}$ , $\mathbb{K}_{N}\subset$ GL2 $(\mathbb{A}^{\infty})$ ..
.
, GL$d,F$
, ( $d$ )








4.2.1. , $F_{\infty}$ ( )
. $d\geq 1$ , $X^{d}= \mathbb{P}^{d-1}(C_{\infty\infty})\backslash \bigcup_{H}H(F_{\infty})$ . $H$ $F_{\infty}$
1 . $F_{\infty}$
$C_{\infty}$ . $d=2$ $X^{2}=\mathbb{P}^{1}(C_{\infty})\backslash \mathbb{P}^{1}(F_{\infty})$
, $\mathcal{H}^{\pm}=\mathbb{P}^{1}(\mathbb{C})\backslash \mathbb{P}^{1}(\mathbb{R})$ .
, . $M_{I}^{d}$ $I$
$d$ . $A^{\infty}$ $\prod_{P\neq\infty}’A_{\wp}$
. , $\wp$ $\infty$ , $\prod’$ .
$M_{I}^{d}(C_{\infty})=$ GL$d(F)\backslash (X^{d}xGL_{d}(A^{\infty}))/\mathbb{K}_{I}$
. $\mathbb{K}_{I}$ $I$ . (
.)
4.2.2. $\mathcal{B}\mathcal{T}$. PGL$d(F_{\infty})$ .
, $d-$ $1$ . $0$
GL$d(F_{\infty})/Z(F_{\infty})GL_{d}(\mathcal{O}_{\infty})$ , $d-1$ $GL_{d}(F_{\infty})/\mathcal{I}$
. , $\mathcal{O}_{\infty}$ $F_{\infty}$ , $\mathcal{I}$ GL$d(O_{\infty})$




4.2.3. , $X_{I}^{d},$. $=$
$GL_{d}(F)\backslash (\mathcal{B}\mathcal{T}$ . $\cross GL_{d}(A^{\infty}))/\mathbb{K}_{I}$ . $d-1$ .
$H_{d-1}^{BM}(X_{I}^{d},.,\mathbb{C})$ $Hom_{GL_{d}(F_{\infty})}(St_{d}$ , Map$(GL_{d}(F)\backslash GL_{d}(A)/\mathbb{K}_{I},\mathbb{C}))$
. , St$d$ . ,
















. ( [Drl] [De-Hu] .)
5.
5.1. . [Rul,





5.1.1. $p$ . $G_{Q}=$ Gal $(\overline{\mathbb{Q}}/\mathbb{Q})$ $p$ $h$ ,
$\mathbb{Z}_{p}$ $T$ , $G_{\mathbb{Q}}$ . , $T$
. $\rho:G_{\mathbb{Q}}arrow \mathbb{Z}_{p}^{x}$ ,
$T$ 1 $\mathbb{Z}_{p}$ , $G_{\mathbb{Q}}$ $\rho$ .
$p$ . $\rho$ , $T= \mathbb{Z}_{p}(1)=\lim_{arrow n}\mu_{p^{n}}$ .
5.1.2. $T$ $G_{\mathbb{Q}}$ $p$ . $T$ $p$ $N$
. $T$ $q$ , IFYob$q$ $G_{\mathbb{Q}}$ $q$
. $P_{q}(x)=\det(1-$ Frob$q-1_{x|T}$“ $)$ $\in \mathbb{Z}_{p}[x]$ .
( $T^{*}$ $T$ ) $q$ $P_{q}$ Frob$q$
. $(c_{m}\in H^{1}(\mathbb{Q}(\mu_{m}),T))_{m}$
, , $m|n$ ,
$Cor_{\mathbb{Q}(\mu_{m})/\mathbb{Q}(\mu_{n})}c_{m}=\prod_{q|m_{2}q}{}_{\dagger n}P_{q}(Frob_{q}^{-1})c_{n}$,
.
5.13. [Rul, 32, $p.48|$ .
$T=\mathbb{Z}_{p}(1)$ . $F$ $\mathbb{Q}$
$H^{1}(F, \mathbb{Z}_{p}(1))=\lim_{n}H^{1}arrow$ $(F. \mu_{p^{n}})=arrow\lim_{n}F^{x}/(F^{x})^{p^{n}}=(F^{x})^{\wedge}$ .
, $\wedge$ $p$ . $\{\zeta_{m}|m\in \mathbb{Z}_{\geq 0}\}$ $\zeta_{mn}^{n}=\zeta_{m}(m, n\geq 1)$
. .
$Norm_{\mathbb{Q}(\mu_{m1})/Q(\mu_{m})(\zeta_{\tau nl}-1)=}\{\begin{array}{ll}(\zeta_{m}-1) if l|m(\zeta_{m}-1)^{1-Frob_{t}^{-1}} if l\dagger_{1}m>1.\end{array}$
27
$c_{m}=Norm_{\mathbb{Q}(\mu_{mp})/\mathbb{Q}(\mu_{m})}(\zeta_{mp}-1)\in \mathbb{Q}(\mu_{m})^{x}\subset H^{1}(\mathbb{Q}(\mu_{m}), \mathbb{Z}_{p}(1))$ .
$\det($1–Rob$l-1_{X}|\mathbb{Z}_{p}(1)^{*})=\det(1-\mathbb{R}ob_{l}^{-1_{X}}|\mathbb{Z}_{p})=1-x$ ,
$($h $)$ .





52.1. $F$ . 411 ( ) $\infty$
. A $F$ , $A^{\infty}$
. 42.1 . $A$ $F$
, $\hat{A}\otimes_{A}F=A^{\infty}$ . , $\hat{A}=\lim_{arrow I}\mathcal{A}/I$
. $(A,$ $F$ $)$ , ,
$F=\mathbb{Q},$ $A=\mathbb{Z}$ .
522. $d\geq 1$ . $0\leq m\leq d$ . $I,$ $J$ $A$ ,
$\mathbb{K}_{I,m,J}^{\infty}=\{(x_{ij})\in GL_{d}(\hat{A})$ $(x_{ij})_{m+1\leq j\leq d}\equiv(\delta_{ij})_{m+1\leq j\leq d}m(x_{ij})_{1\leq j\leq m}\equiv(\delta_{ij})_{1\leq j\leq m}mod I$
od $J\}$
. $GL_{d}(A^{\infty})$ .
$\wp$ . $e_{\wp,m}$ .
$e_{\wp,m}=\{\begin{array}{ll}0 if \wp|I, \wp|J,m if \wp|I, \wp\{J,d-m if \wp(I, \wp|J,d if \wp\{I, \wp\{J.\end{array}$
5.2.3. diag$(a_{1}, \ldots, a_{d})$ $d$ , $a_{1},$ $a_{2},$ $\ldots$
. $\wp$ , 1
$A^{\infty}$
$\varpi_{\wp}$ . $r=0,$ $\ldots,$ $e_{\wp)m}$ , $T_{\wp,r}$
. $\wp\{I$
$\mathbb{K}_{l,m_{t}J}^{\infty}$diag$(\varpi_{\wp}, \ldots, \varpi_{\wp}, 1, \ldots, 1)\mathbb{K}_{I,m_{2}J}^{\infty}$
$T_{\wp,r}$ . , $\varpi_{\wp}$ $r$ , 1 $d-r$
. $\wp|I$ $\wp\{J$ , $T_{\wp,r}$





5.2.4. . $[$Gri, Definition 1.4.1, p.20] .
$V$ GL$d(A^{\infty})$ . $0\leq m\leq d$ . $A$ $I,$ $J$
, $c_{I,J}\in V^{\kappa_{I,m,J}^{\infty}}$ $(c_{I,J})_{I,J}$
. $I’\subset I,$ $J’\subset J$ $A$ / . $\wp$ $A$
, $Supp(A/I)U\{\wp\}\supset Supp(A/I^{l})$ $Supp(A/J)\cup\{\wp\}\supset Supp(A/J’)$
. $I’\subset I,$ $J’\subset J$ ,
$\ulcorner r_{T}ace_{I,J}^{I’,J’}c_{I’,J’}=\sum_{i=0}^{e_{p,m}}(-1)^{i}q\frac{i(*-1)}{\wp^{2}}T_{\wp,r^{C_{I,J}}}^{*}$
28









, , $K_{2}$ .
, 51
. $K$ ( )
.





. , , $K$
. (
)
5.3.1. [Gri, 1.1, $p.4-|$ .
.




$\{0\}$ . , $r$
$\sum_{Nx=y}\phi(x)=N^{r}\phi(y)$ .
. 1 $N$ $\zeta_{N}\in\overline{\mathbb{Q}}^{x}$ $\zeta_{mn}^{n}=\zeta_{rn}$ .
$\phi$ $a/N\in \mathbb{Q}/\mathbb{Z}$ $\phi(\frac{a}{N})=1-\zeta_{N}^{a}$
.
A $\mathbb{Q}$ . $S(A_{\mathbb{Q}}^{\infty})$ $\mathbb{A}_{\mathbb{Q}}^{\infty}$ $\mathbb{Q}$
. ,
. $k$ . $B$ $Hom(S(A_{\mathbb{Q}}^{\infty})^{\oplus k}, B)$
$\theta$ , $G_{\theta}$ : $(\mathbb{Q}/\mathbb{Z})^{\oplus k}arrow B$ $G_{\theta}(x)=\theta(char(x+\hat{\mathbb{Z}}^{k}))$
, $(B$ $)$ . $\mathbb{Q}$
, . S(A$\infty$ )( )
.
5.3.2. GL$d(A^{\infty})$ . $d\geq 1$ . $R$
, Mat$d(R)$ $R$ $dxd$ . $S$ (Mat $(\mathbb{A}^{\infty})$ )
, Mat$d(A^{\infty})$ $\mathbb{Q}$
. . $A^{\infty\oplus d}$
29
, $GL_{d}(\mathbb{A}^{\infty})$ . Mat$d(A^{\infty})$
. $\varphi$ : $S(\mathbb{A}^{\infty\oplus d})^{\otimes d}arrow S$(Mat$d(A^{\infty})$ )
$\varphi(fi\otimes\cdots\otimes f_{d})((x_{ij}))=fi((x_{1j}))\cdots f_{d}((x_{\Phi}))$ . , $f_{i}$
$S(A^{\infty\oplus d})$ , $(x_{ij})$ Mat$d(\mathbb{A}^{\infty})$ . GL$d(\mathbb{A}^{\infty})fJD$
.
$A$ $I,$ $J$ $0\leq m\leq d$ ,
$Y_{I,m,J}=\{(x_{ij})\in Mat_{d}(\hat{A})$ $(x_{ij})_{m+1\leq j\leq d}\equiv(\delta_{ij})_{m+1\leq j\leq d}mod J(x_{ij})_{1\leq j\leq m}\equiv(\delta_{ij})_{1\leq j\leq m}mod I\}$
. $\hat{A}\subset A^{\infty}$ , Matd $(A^{\infty})$ . chai $YJ_{)}m,J$ $Y_{I,m,J}$
. , $charYi_{m,J}\in Hom(S(Mat_{d}(A^{\infty}), \mathbb{Z})^{\kappa_{I,m,J}^{\infty}}$ .
5.3.3. $0\leq m\leq d$ . $I’\subset I,$ $J’\subset J$ $A$ .
Trace$I_{t}JI’,J’$ : $S$ $($Mat$d(A^{\infty}))^{K_{tr,J’}^{\infty}}$” $arrow S($Mat$d(A^{\infty}))^{\kappa_{I,rJ}^{\infty}}$,
.
5.1. . $(charY_{I,r,J})_{I,J}$ .
. $I’\subset I,$ $J’\subset J$ $A$ . $\wp$





$S’(A^{\infty\oplus d})$ $S(A^{\infty\oplus d})$ ${}^{t}(0,$
$\ldots,$
$0)$
GL$d(A^{\infty})$ . , $S’$ (Mat$d(A^{\infty})$ ) $=\varphi(S’(A^{\infty\oplus d})^{\otimes d})$ .
5.2. $V$ GL$d(A^{\infty})$ . GL$d(A^{\infty})$ $\rho:S’(Mat_{d}(A^{\infty}))arrow V$
. $vi_{m,J}=\rho(c_{I,m,J})$ , $(v_{I,m,J})_{I,J}$
.
. $\rho$ .
54. $\llcorner$ . 51 , .
.
, . $\mathcal{O}$ , $K$ , $\wp$ $\mathcal{O}$
, $\pi$ , $q$ . , GL$d(O)$ Mat$d(\mathcal{O})$
$L$ , .
5.4.1. . [AZ, 323, $p.117|$
.






, $\omega(x)=q^{-m_{X_{1}^{b_{1}}}}\cdots x_{n}^{b_{\mathfrak{n}}}$ ,
$\mathbb{Q}[x_{1,\ldots,Td}|^{S_{d}}$ . ( , $\mathbb{Q}$
30
GL$d(K)$ GL$d(\mathcal{O})$ ) $S_{d}$
$d$ , $x$ .
5.42. $\mathbb{K}=$ GL$d(\mathcal{O})$ , $\mathcal{H}$ $\mathbb{K}$ . ,
GL$d(K)$ , $\mathbb{K}$ ( ) $\mathcal{H}$
. GL$d(\mathcal{O})$ $\mathbb{K}1\mathbb{K}$ , Mat$d(\mathcal{O})\cap$GL$d(K)$ $\sum_{g}\mathbb{K}g\mathbb{K}$
. , $\omega$ , , 1 $\sum_{b_{1},\ldots,b_{d}\geq 0}q^{-b_{1}-b_{2}-\cdots-b_{d}}x_{1}^{b_{1}}\cdots x_{d^{d}}^{b}$
.
$\mathbb{Q}[[x_{1}, \ldots, x_{d}]]^{S_{d}}$ .
$\mathbb{Q}[[x_{1}, \ldots, x_{d}]]^{S_{d}}$
$(1-q^{-1}x_{1})(1-q^{-1}x_{2}) \cdots(1-q^{-1}x_{d})\sum_{b_{1},\ldots,b_{d}\geq 0}q^{-b_{1}-b_{d}}x_{1}^{b_{1}}\cdots x_{d}^{b_{d}}=1$
. , GL$d(\mathcal{O})$
$Mat_{d}(O)\cap$ GL$d(K)$ . , [AZ, Lemma 2.21, $p.118|$ , $\sigma_{i}$ $i$
$\omega(T_{r})=q^{-\frac{i(i+1)}{2}}\sigma_{i}$ . ,
$\omega(\sum_{r=0}^{d}(-1)^{r}q^{r(r-1)/2}T_{r})=(1-q^{-1}x_{1})(1-q^{-1}x_{2})\cdots(1-q^{-1}x_{d})$
. , Mat$d(\mathcal{O})(\cap$GL$d(K)$ $L$
GL$d(\mathcal{O})$ , .






5.5. 51 . 51 .
, $A$ $aL$ $(e_{\wp,m}<d$ $)$ ,
. , ,
.
, $K^{d}$ $\mathcal{O}$ . GL$d(K)/$GL$d(\mathcal{O})$
GL$d(K)/\mathbb{K}$ ( $\mathbb{K}$ )
. ( .)
5.5.1. $\mathcal{O}$ , $K$ . $\pi\in O$ , $\kappa=\mathcal{O}/(\pi)$
. $q$ $\kappa$ .
$d\geq 1$ . $\mathcal{L}$ $K^{d}$ $\mathcal{O}$ $(K^{d}$ $O$
$d$ ) . $K^{d}$ . $0\leq m\leq d$ ,
$n\geq 0$ . $\mathcal{L}_{m_{2}n}$ $(\mathcal{L}, \iota)$ . $L\in \mathcal{L}$ , $\iota:Larrow$
$(O/(\pi^{n}))^{m}$ $\mathcal{O}$ . $g\in$ GL$d(K)$ $(L, \iota)\in \mathcal{L}_{m,n}$ ,
$g(L, \iota)=(g^{-1}L,g^{-1}Larrow gLarrow\iota(\mathcal{O}/(\pi^{n}))^{\oplus m})$ , GL$d(K)$ $\mathcal{L}_{m_{2}n}$ $\hat$
.
$L_{st}=\mathcal{O}^{d}\subset K^{d}$ . $0\leq m\leq d,$ $n\geq 0$ , $\iota_{st_{1}m,n}$ : $L_{st}=\mathcal{O}^{d}arrow$
$(\mathcal{O}/(\pi)^{n})^{\oplus d}arrow(O/(\pi)^{n})^{\oplus m}$ . , ,
${}^{t}(a_{1},$
$\ldots,$
$a_{d})\in(O/(\pi)^{n})^{\oplus d}$ ${}^{t}(aa)$ .
$(\}$ $\mathcal{L}_{m,n}$ . GL$d(K)$ $(L_{st}, \iota_{st,m_{l}n})$
31
$\mathbb{K}_{m,n}$ , GL$d(K)/\mathbb{K}_{m,n}\cong \mathcal{L}_{m_{1}n}$ .
$g\mathbb{K}_{m,n}$ , $g(L_{st}, \iota_{st,m,n})$ .
$\mathbb{K}_{m,n}=\{(g_{ij})\in GLd(\mathcal{O})|(g_{ij})_{d-m+1\leq j\leq d}\equiv(\delta_{ij})_{d-m+1\leq j\leq d}mod \pi^{n}(1\leq i\leq d)\}$
. $\delta_{ij}$ .
5.52. $0\leq m\leq d$ , $0\leq r\leq d-m$ . $T_{r}=T_{r,m,n}$
$\mathbb{K}_{m,n}$diag $(\pi, \ldots, \pi, 1, \ldots, 1)\mathbb{K}_{m_{I}n}$ .
$\pi$ $r$ , 1 $d-r$ , diag$(a, b, \ldots)$
$a,$ $b,$ $\ldots$ . $T_{r}^{*}=T_{r,m,n}^{*}$
$\mathbb{K}_{m_{r}n}$diag$(\pi^{-1}, \ldots, \pi^{-1},1, \ldots, 1)\mathbb{K}_{m,n}$
$0\leq m\leq d,$ $0\leq r\leq d-m$ . $\mathcal{L}_{m,n}\cong$ GL$d(K)/\mathbb{K}_{m)n}$ $T_{r}^{*}=T_{r,mn)}^{*}$
Map$(\mathcal{L}_{m,n},\mathbb{Z})$ . . $f\in$ Map$(\mathcal{L}_{m,n},\mathbb{Z}),$ $(L, \iota)\in \mathcal{L}_{m,n}$
.
$(T_{r}^{*}f)(L, \iota)=\sum_{(L,\iota’)}f(L’, \iota’)$
. , $(L’, \iota’)$ $\mathcal{L}_{m_{2}n}$ .
(1) $L\subset L’\subset\pi^{-1}L$ . $L\subset L’$ $i_{L’}$ .
(2) $\iota’oi_{L’}=\iota$
(3) $\dim_{\kappa}L’/L=r$ .
5.5.3. $0\leq m\leq d,$ $n\geq 0$ , $\mathcal{L}_{m,n}$ $(L, \iota)$ , (1)(2)
$I_{m.n}$ .
(1) $L$ $L_{st}$ . $i_{L}$ .
(2) $\iota_{st,n,n}\circ i_{L}=\iota$ .
$m=d$ $I_{m,n}=\{(L_{8}\iota)\},$ $m=0$ $I_{0,n}=I0,0=\{L\in$
$cL|L\subset L_{st}\}$ . $0\leq m\leq d,n\geq 0$ . $charI_{m,n}$ $I_{m,n}\subset \mathcal{L}_{m,n}$
.
$0\leq x\leq x’$ . $Gr_{x,x’}$ $\mathbb{F}_{q}$ $X’$ $x$
.
53. . $0\leq r\leq d-m$ . $(L, \iota)\in \mathcal{L}_{m,n}$
.
$T_{r_{Z}m_{2}n}^{*}(charI_{m,n})(L, \iota)=\{\begin{array}{ll}\#Gr_{r,d’-m} (^{*}) \text{ }0 \text{ }\end{array}$
$(^{*})$ , $L\subset L_{st}$ $\iota=[L\subset L$ $tarrow^{\iota_{\epsilon t,m,n},,}(\mathcal{O}/(\pi)^{n})^{\oplus m}|$ . ,













(3) $\iota_{st,m_{t}n}\circ j_{L’}\circ i_{L’}=\iota$
(4) $L’/L\cong\kappa^{r}$ .
, $L\subset L_{st}$ . , $\iota\neq[L\subset L_{st}rightarrow^{\iota_{st,m,n},,}$
$(\mathcal{O}/\pi^{n})^{\oplus m}]$ .
$\iota=[L\subset L_{st}arrow^{\iota_{at_{:^{m}’},n}}(\mathcal{O}/\pi^{n})^{\oplus m}]$ , $mod L$ ,
, : $\kappa$ $\overline{L}’\subset(\pi^{-1}L\cap$
$L_{st})+L/L$ , .
(1) $\overline{L}’arrow((\pi^{-1}\cap L_{st})+L)/Larrow(\mathcal{O}/\pi)^{\oplus m}$ . $\iota$
.
(2) $dim.L’=r$ .




$\sum_{r=0}^{d-m}(-1)^{r}q\frac{r(r-1)}{2}(T_{r_{1}m,n}^{*}charI_{m,n})(L, \iota)=\{\begin{array}{l}1 (^{*}) \text{ }8\text{ } 1\text{ }d’=m0 \text{ }\end{array}$
$d^{/}=\dim_{\kappa}((L_{st}\cap\pi^{-1}L)+L)/L$ .
. $q$ . $0\leq s,$ $m\leq n\ovalbox{\tt\small REJECT}$ , $[s|=(q^{s}-1)/(q-$
1 $)$ , [$s|!=[s|[s-1|\cdots[1|,$ $[_{m}^{n}]= \frac{[n]1}{[m]1[n-m]!}$ . , $q$ $\kappa$
Gr$x,x^{l}$ $[_{x}^{x’}|$ . $q$
([Ka-Ch, (5.5), $p.15|)$ . $u\geq 1$
$\sum_{j=0}^{u}(-1)^{j}q\frac{j(j-1)}{2}\{\begin{array}{l}uj\end{array}\}=0$
. $u=0$ 1 ,
5.5.
Trace$d_{t}m( charI_{d,n})=\sum_{r=0}^{d-m}(-1)^{r}q\frac{r(r-1)}{2}(T_{r_{l}m,n}^{*}chaxI_{m},n)$
. . . $(L, \iota)\in$
$\mathcal{L}_{m_{2}n}$ . $0$ 1 .
$($Trace$d_{7}n(charI_{d,n}))(L, \iota)=1$ , $L=L_{st}$ , $\iota$
$d’=\dim_{\kappa}(\pi^{-1}\cap L_{st})+L/L=m$ . 1 .
$(^{*})$ , $d’=m$ $L=L_{st}$ .
$($Trace$d,m(charI_{d_{i}n}))(L, \iota)=1$ . .
56. .
( , ,









a $\in V_{\infty}$ $\}$ $X$ , ord$L( a)=\sup\{n\in \mathbb{Z}|a\in\pi_{\infty}^{n}L\}$ , . , $|a|_{L}=q^{-ord_{L}(a)}\infty$
. $|a|_{L}=1$ $a\in L\backslash \pi_{\infty}L$
.
5.6.2. $V=F^{\oplus d},$ $V_{\infty}=V\otimes_{F}F_{\infty},$ $\mathcal{O}_{V_{\infty}}=\mathcal{O}_{\infty}^{\oplus d}\subset V_{\infty},$ $V^{\infty}=V\otimes_{F}A^{\infty},$ $\mathcal{O}_{V\infty}=$
$\hat{\mathcal{A}}^{\oplus d}\subset V^{\infty}$ . $V_{A}=V\otimes_{F}\mathbb{A}=V_{\infty}xV^{\infty}$ . $x\in$ ,
$x_{\infty}\in V_{\infty}$ $\infty$ 2 $x^{\infty}\in V^{\infty}$ , $x=(x_{\infty}, x^{\infty})\in V_{A}$ .
$\Lambda\subset V$ $A$ . $b\in(V/\Lambda)\backslash \{0\},\hat{\Lambda}=\Lambda\otimes_{A}\hat{A}\subset V^{\infty}$ .
$\mathbb{C}((q_{\infty}^{-s}))$ $\phi_{\Lambda,b}$ $\phi_{\Lambda,b}(x)=\phi_{\infty}(x_{\infty})\phi_{A,b}^{\infty}(x^{\infty})$ . $\phi_{\Lambda,b}^{\infty}$
$b+\hat{\Lambda}\subset V^{\infty}$ , $\phi_{\infty}(x_{\infty})=|x_{\infty}|_{\overline{\mathcal{O}}_{V}^{\partial}}$ .
$g\in$ GL$d(A)$ , EA,$b(g)=\sum_{x\in V}\phi_{\Lambda,b}(xg)$ . EA,$b$ $\mathbb{C}((q_{\infty}^{-\epsilon}))$
$E_{\Lambda,b}$ : $GL$ $d(F)\backslash GL_{d}(A)/$$GL$ $d(\mathcal{O}_{\infty})\mathbb{K}_{\Lambda,b}arrow \mathbb{C}((q_{\infty}^{-\epsilon}))$
. $\mathbb{K}_{\Lambda,b}$ $b+\hat{\Lambda}$ .
. $V$ ,
$\{(g_{ij})\in GLd(F)|(gdj)=(\delta_{\Phi})1\leq j\leq d\}$
, $V$ .
5.63. $i=1,$ $\ldots,$ $d$ , $1_{j}$ $=(0, \ldots, 0,1,0, \ldots, 0)j$ . $V=F^{\oplus d}$
. $R=\mathbb{C}((q_{\infty}^{-\epsilon}))$ . , $q_{\infty}$ $\infty$ . $s$
$L$ , $q_{\infty}^{-\epsilon}$
.
$0\leq m\leq d$ $A$ $I\subset A\neq’ J\subsetneqq A$ , GL$d(F_{\infty})x\cdots\cross$
GL$d(F_{\infty})$ $h=(h_{1}, \ldots, h_{d})$ , $R$ $\mathcal{E}_{I)m,J,h}(g)$
.
$\mathcal{E}_{I,m,J,h}(g)=\prod_{j=1}^{d}E_{I^{\oplus m}\oplus J^{\oplus d-m},1_{j}}(gh_{j})(s_{j})$ ,
$\mathcal{E}_{I,m,J,h}$ $A_{R}(I, m, J, ||_{\infty}^{-d\epsilon})$ ( 611 ) . ,




. , $ch_{Y_{I,n,J}}$ $Y_{I,m,J}$ ( 532 )
, $\Phi_{h}$ :Mat$d(F_{\infty})arrow R$ $M_{\infty}\in$ Mat$d(F_{\infty})$ $\prod_{j=1}^{d}\phi_{\infty}(M_{\infty.j}h_{j})$
. $M_{\infty}$ $j$ $M_{\infty,j}$ .
$E_{I\oplus m}\oplus J^{\oplus d-m},1_{j}$
$(d-1)$ $h$
$h_{i}=$ diag $(\pi_{\infty},$ $\ldots,$ $\pi_{\infty},$ $1,$ $\ldots,$ $1)$ $\pi_{\infty}$
$\pi_{\infty}$ $i-1$ 1 $d-i+1$
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5.6.4. A $\subset V$ $A$ , $b\in(V/\Lambda)\backslash \{0\}$ . $b$ $b’\in V$
. $V=F^{\oplus d}\hookrightarrow F^{\oplus d}\otimes_{F}\mathbb{A}^{\infty}=\mathbb{A}^{\infty\oplus d}$ $b’$ $A^{\infty\oplus d}$ . char$b,\Lambda\in$
$S(\mathbb{A}^{\oplus d})$ $b’+\hat{\Lambda}\subset \mathbb{A}^{\infty\oplus d}$ .
$S^{l}(A^{\infty\oplus d})$ char$b,\Lambda$ ,
$\rho’:S’(A^{\infty\oplus d})arrow A_{R}(||^{-s})$
( 6.1.1 ) $char_{b,\Lambda}$ $E_{b,\Lambda}$




56. $0\leq m\leq d$ . $I,$ $J\subsetneq A$
$(\mathcal{E}_{I,m,J,h})_{I,J}$ . .
4 $I’\subset I,$ $J’\subset J$ . , $\wp$ $I’+J^{l}$
$Supp(A/I’)=Supp(A/I\wp)$ $Supp(A/J’)=Supp(A/J\wp)$
. $e_{\wp.rn}$ 5.2. $S$ . .
Trace$I,JI’,J’ \mathcal{E}_{I’,m_{t}J’,h}=\sum_{r=0}^{e_{p,m}}(-1)^{r}q_{\wp}^{r(r-1)/2}T_{\wp,r}^{*}\mathcal{E}_{I,m,J,h}$ .












, 3 , ,
.
















([Yu, p.15, \S 05] ).
61. . .
( 411 ) . $C$
, $F$ . $L$ .
6.1.1. , . $R$ . GL$d,F$ ,
GL$d(F)\backslash$GL$d(A)$ $R$ , ,
( ) .
. ,
, . $f$ ,
GL$d(A)$ $\mathbb{K}$ , $f$ $Z(A)\mathbb{K}$ ,
$f$ . $Z$ . $f$
, . $R$ $Z(F_{\infty})$
$\chi_{\infty}$ , $A_{R}(\chi_{\infty})$ ( $A_{R}^{o}(\chi_{\infty})$) $Z(F_{\infty})$ $\chi_{\infty}$
$R$ ( ) $R$ .
$0\leq m\leq d$ . $A_{R}(I, m, J, \chi\infty\infty)($ $A_{R}^{o}(I,$ $m,$ $J,$ $\chi_{\infty}))$ $\mathbb{K}_{I,m,J}^{\infty}$
$\chi_{\infty}$ $Z(F_{\infty})$ $R$ (
) . $\chi_{\infty}$ $A_{R}(I, m, J)$ .
6.1.2. $\wp$ , $dg_{\wp}$ GL$d(F_{\wp})$ . $dg:= \prod_{\wp}dg_{\wp}$ GL$d(A)$
, $vol(GL_{d}(\prod_{\wp\in C}(\mathcal{O}_{C,\wp})))=1$ $dg_{\wp}$ .
$R=\mathbb{C}((q_{\infty}^{-s}))$ . $A$ $I,$ $J$ , $\mathbb{C}$
$\langle$ , $\}$ : $A_{\mathbb{C}}^{o}(I, m, J)\cross A_{R}(I,m, J, ||_{\infty}^{-ds})$
$\langle f_{i},$ $f_{2}\rangle=l_{Z(F_{\infty})GL_{d}(F)\backslash GL_{d}(A)}f_{i}(g)f_{2}(g)|\det g|^{8}dg$
. $||$ .
613. $f\in A_{\mathbb{C}}^{0}(I,$ $m,$ $J)$ . $\wp$ $I+I$ , $e_{\wp,m}$
521 . $f$ $0\leq r\leq e_{\wp,m}$ , $T_{\wp,r}$
. $a_{\wp,r}$ $T_{\wp,r}$ $f$ . $f$
$L$ $L^{I,m,J}(f, s)$
$L^{I,m,J}(f, s)= \prod_{dI+J}[\sum_{r=0}^{e_{p,m}}(-1)^{r}a_{\wp,r}q\frac{r(r-1)}{\wp 2}-r(s+\underline{d}-I\underline{1})]^{-1}$
. $(q^{-s})$ , $\mathbb{C}((q^{-s}))$ .
, GL$d$ $L$ $([GJ|)$
.
, $e_{\wp,d-1}=d$ [Co] .
$e_{\wp,d-1}=d-1$ [KoYa, Appendix $B|$ .
6.2. . , (
) . , $L$
.
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6.21. $I,$ $J$ $A$ .
6.1. $f$ $(I, m, J)$ . $f$ 6. 13 .
, $h=(h_{1}, \ldots, h_{d})\in$ GL$d(F_{\infty})\cross\cdots\cross$ GL$d(F_{\infty})$ , .
$\langle f,$ $\mathcal{E}_{I,m,J,h}\rangle=L^{I_{\dagger}m,J}(f, s-\frac{d-1}{2})vol(\mathbb{K}_{I,m,J}^{\infty})I_{\infty,h}(f)$ .
$I_{\infty,h}(f)$ .
$I_{\infty,h}(f)=\int_{Z(F_{\infty})\backslash GL_{d}(F_{\infty})}f(g_{\infty}, 1)\prod_{j=1}^{d}|1_{j}g_{\infty}h_{j}|_{\overline{o}_{V}^{s}\infty}|\det g_{\infty}|_{\infty}^{\partial}dg_{\infty}$ .
(
) . , .
, $K$
. , ( ) ,
( ) , $s$ ,
. $L$






, ( ) , $0$ $i\infty$ .
, $f$ .
6.2.2. 6.1 . : . $A$











,$\langle f,\mathcal{E}_{I,m,J,h}\rangle=L^{I,m,J}(f, s-\frac{d-1}{2})\langle f,\mathcal{E}_{I,m,J,\lim,h}\rangle$ .
.
. ,
(unfolding) . , , $H\backslash G$
, $\sum_{H}f(hg)$ ,
$f$ $G$ , .
, ,













. $A$ $I,$ $J$ , GL$d(A)$ $\tilde{\phi}_{I,m,J,h}$
. $g=(g_{\infty},g^{\infty})\in$ GL$d(A)$ ,
$\tilde{\phi}_{I,m,J,h}(g)=\tilde{\phi}_{I,m,J}^{\infty}(g^{\infty})\tilde{\phi}_{\infty,h}(g_{\infty})$ ,




, $(f,$ $\mathcal{E}_{I,J}$,iim,h $\rangle$ :
$l_{Z(F_{\infty})}$
GL$a(F)\backslash$GL
$d( A)f(g)\sum_{\gamma\in GL_{d}(F)}\phi_{I,m,J,h,\gamma}(\gamma^{/}g)|\det g|^{8}dg\sim$
$f(g)\phi_{I,J,h}(g)\sim|\det g|^{\delta}dg$
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